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ABSTRACT : 



PROBLEM TO BE SOLVED: To obtain an optically decolorizing composition containing a 
dye and a specific compound, having fading or decolorizing properties, excellent in 
shelf life, capable of comparatively sharp and even discoloration and useful for an 
optical switch, etc., incorporated into an electric circuit. 

SOLUTION: This optically decolorizing composition contains (A) a dye such as a 
(dis) azo-based dye, a (phthalo) cyanine-based dye, an anthraquinone- based bye, (B) 
a compound giving a change to a chromophore mechanism of component A by irradiation 
of ultraviolet rays (e.g. a compound generating a radical by the irradiation of the 
ultraviolet rays, especially having the absorption maximum in a wavelength of 150- 
450nm and concretely including an acetophenone-type compound, a benzophenone-type 
compound and a Michler f s ketone-type compound) and manifesting fading or 
decolorizing properties by the irradiation of the ultraviolet rays. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows W ord which can not be translated. 

3 In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical decolorization nature constituent faded 

thru/or decolorized by UV irradiation. 

[0002] 

[Description of the Prior Art] Generally about the fading device of coloring matter, two theory is 
advocated. One of them is the molecular reaction device in which the bleaching agent (ion) which 
carried out acid dissociation reacts with coloring matter. Another side is the active oxygen device in 
which the radical containing oxygen, such as a hydroxy radical (-OH), a peroxy radical (-OOH), and 
superoxide (-02-), and coloring matter react. 

[0003] The technique about the discoloration using this of a color is indicated about this using the 
radical initiator which generates a free radical with heat (JP, 62-23 9437,A). Laser light is absorbed by the 
coloring matter compound, a free radical generating compound decomposes with the heat which this 
generated, and this technique generates a radical, and this reacts with a coloring matter compound and it 
fades. 

[0004] However, in order that the above-mentioned technique may use thermal reaction, the response of 
discoloration is slow and the sharp fading effectiveness is not acquired. That is, it does not say that the 
radical formation by heat will surely happen if the radical **** temperature of an initiator is reached, 
and a reaction may occur and below predetermined temperature also becomes the cause by which the 
nonuniformity of a color tone produces this. 

[0005] For this reason, if the storage temperature of an indicator is not suitable when using the fading 
device by thermal reaction for an indicator etc., and it discolors before use or is while in use, there is a 
possibility of producing incorrect actuation. Moreover, when using an initiator in large quantities, 
ignition and combustion may take place by the explosive reaction. 
[0006] 

[Problem(s) to be Solved by the Invention] Therefore, this invention sets it as the main purposes to offer 
the optical decolorization nature constituent which demonstrates outstanding fading thru/or the 
outstanding decolorization engine performance by UV irradiation. 
[0007] 

[Means for Solving the Problem] this invention person came to complete a header and this invention for 
the ability of the above-mentioned purpose to be attained, when a specific compound is collectively used 
for a color, as a result of repeating research wholeheartedly that the trouble of the above-mentioned 
conventional technique should be canceled. That is, this invention relates to the optical decolorization 
nature constituent which contains a color and the compound which gives change to the coloring device 
of the color concerned by UV irradiation, and is faded thru/or decolorized by UV irradiation. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained with the gestalt of the operation. 
[0009] the compound which gives change to the coloring device of a color by UV irradiation in this 
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invention - UV irradiation - ** — the thing which changes the compound itself to the compound which 
gives change to the coloring device of a color, or ** -- that in which the compound generates the free 
radical which gives change to the above-mentioned coloring device is included. 
[0010] It is desirable to use the compound which generates the free radical which gives change to the 
coloring device of a color by UV irradiation also in the above-mentioned compound. Furthermore, the 
compound which has the absorption maximum in 200-400nm especially preferably is more desirable the 
wavelength of about 150-450nm also in this. 

[001 1] As a compound which generates the above-mentioned free radical, an acetophenone mold 
compound, a benzophenone mold compound, a MichlerVketone mold compound, a benzyl mold 
compound, a benzoin mold compound, a benzoin ether mold compound, a benzyl dimethyl ketal mold 
compound, a benzoin benzoate mold compound, alpha-AKOKI SIMM ester mold compound, a 
tetramethyl URAMU monosulfide mold compound, a thioxan ton mold compound, an acyl phosphine 
oxide mold compound, etc. can be used, for example. These can be used independently or may use two 
or more sorts together. 

[0012] In addition, when using a benzophenone mold compound, a Michler's-ketone mold compound, a 
benzyl mold compound, a thioxan ton mold compound, etc., it is desirable to use together the after- 
mentioned amine system reaction accelerator (amine system radical accelerator). The loadings of an 
amine system reaction accelerator can be suitably defined according to the above-mentioned compound, 
a color, etc. 

[0013] What is necessary is just to usually make them into 0.5-15 mols preferably about 0. 1-20 mols to 
one mol of colors, although the loadings of the above-mentioned compound can be defined according to 
the class of color to be used etc. When the above-mentioned loadings are less than 0.1 mols, sufficient 
discoloration effectiveness which can be recognized visually is not acquired. Moreover, in exceeding 20 
mols, fault arises in the solubility to a solvent etc. 

[0014] Especially the class of color is not restricted but can be suitably chosen according to the class of 
the above-mentioned compound etc. For example, an azo system color, an anthraquinone system color, 
an indigo system color, a triphenylmethane color system color, a diphenylmethane system color, a 
triphenylamine system color, a phthalocyanine system color, a cyanine system color, etc. are mentioned. 
In the classification of a functional order, various well-known colors, such as direct dye, acid dye, basic 
dye, an oil color, mordant dye, vat dye, and sulfur dye, can be used. These may be used independently or 
may be used together two or more sorts. 

[0015] Also in these, ** anthraquinone system color A benzoin ether mold compound, Combination 
with a benzyl dimethyl ketal mold compound or an acyl phosphine oxide mold compound, A JISUAZO 
system color ** Combination with a benzoin ether mold compound or an acyl phosphine oxide mold 
compound, A phthalocyanine mold color ** Combination with a benzoin ether mold compound or an 
acyl phosphine oxide mold compound, ** As for combination with a benzophenone mold compound, 
and ** azo system color, it is [ a cyanine system color ] desirable to use in combination with a 
benzophenone mold compound or an acyl phosphine oxide mold compound etc. 
[0016] What is necessary is just to set up the loadings of the color in this invention constituent suitably 
according to the class of the above-mentioned compound, the gestalt of a product, etc. For example, 
what is necessary is just to usually make a color into 0.1 - 10 % of the weight preferably about 0.01 to 
20% of the weight, when using this invention constituent as liquefied ink. When the above-mentioned 
loadings are less than 0.01 % of the weight, the depth of shade before discoloration itself is low, and the 
color difference before and behind discoloration is small. When exceeding 20 % of the weight, it 
becomes impossible moreover, for a color not to dissolve in a solvent enough, to be able to carry out the 
drawdown of it to it, or to blend enough above-mentioned compounds for making it discolor. 
[0017] In this invention constituent, a well-known additive can also be blended in the range which does 
not spoil the effectiveness of this invention if needed besides these components. For example, various 
kinds of solvents, a binder, a reaction accelerator, a reaction retarder, an inorganic filler, etc. are 
mentioned. 

[0018] As a solvent, ether system solvents, such as alcoholic solvent, such as hydrocarbon system 
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solvents, such as toluene, a xylene, benzene, and a tetralin, ethyl alcohol, and butyl alcohol, 
ethylcellosolve, and ethyl ether, other halogenated hydrocarbon, phenols, and ketones are mentioned, for 
example. 

[0019] As a binder, natural resin, such as rosin and rosin ester, phenol resin, a urea-resin, melamine 
resin, vinyl system resin (a vinyl chloride-vinyl acetate system copolymer, polystyrene, etc.), polyester 
system resin (maleinoid polymerization resin, alkyd resin, etc.), etc. are mentioned, for example. 
[0020] As a reaction accelerator, cadmium compounds, such as lead compounds, such as zinc 
compounds, such as a well-known amine system radical accelerator, zinc nitrate, and zinc aliphatic 
series soap, lead carbonate, and lead phthalate, lauric-acid cadmium, and cadmium fatty-acid soap, other 
ureas, a borax, ethanolamine, etc. are mentioned, for example. 

[0021] As a reaction retarder, nitrogen content compounds, such as multi-hydroxyl-group compounds, 
such as anhydrous organic acids, such as halogenation organic acids, such as organic acids, such as a 
maleic acid and a fumaric acid, and stearoyl chloride, and phthalic anhydride, a hydroquinone, and 
naphthalene diol, an oxime, and fatty amine, a sulfur compound, ketones, aldehydes, and phosphate are 
mentioned, for example. 

[0022] As an inorganic bulking agent, powder, such as a silica, titanium oxide, a calcium carbonate, and 
alumina silicate, can be used, for example. 

[0023] It will be obtained if other additives are mixed by the well-known approach if needed to the 
constituent of this invention, the above-mentioned compound and a color, and a pan. Especially the use 
gestalt is not restricted, for example, can use this invention constituent with various gestalten, such as 
the shape of the shape of liquefied (a solution, dispersion liquid, etc.) and a film sheet, aerosol, 
powdered and a granulation object, and a microcapsule. 

[0024] Specifically, the thing which made the suitable vehicle dissolve or distribute this invention 
constituent can be used as a coating, printing ink, aerosol, etc. Moreover, what is necessary is just to 
apply or print this to various kinds of base materials, in considering as a film or a sheet. Moreover, 
without using a solvent, thermoplastics is mixed with this invention constituent in the state of 
thermofusion, and even if it forms in a desired configuration, it is obtained. In this case, as 
thermoplastics, plastics, such as vinyl system resin besides being aliphatic series ester wax, a 
polyethylene glycol, etc., for example, styrene resin, and acrylic resin, can be used. Furthermore, foam, 
such as a silica particle, can be made to be able to support this invention constituent, or it can also be 
microencapsulated and used. 
[0025] 

[Effect of the Invention] It discolors easily, or like [ since the discoloration device by UV irradiation is 
used ] the well-known ink using the discoloration device by heat, in use discoloring becomes 
inadequate, nonuniformity does not become remarkable before use, and this invention constituent is 
excellent in shelf life, moreover, is comparatively sharp and shows discoloration without nonuniformity. 

[0026] It is possible to irradiate the ultraviolet rays of the specific wavelength concerned and to also 
make it decolorize certainly arbitrarily by this invention especially, if it considers as the presentation 
which reacts only to the ultraviolet rays of specific wavelength beforehand. For this reason, especially 
this invention constituent is useful as the charge of optical switch material included in an electric circuit, 
the various charges of indicator material, information and the charge of communication link material, a 
record ingredient, etc. 
[0027] 

[Example] An example is shown below and this invention is explained more to a detail. 
[0028] example 1 JISUAZO system color "oil -- a scaw — it dissolved in the ethylcellosolve which is a 
solvent so that color concentration might become 2 % of the weight, and one drop of thing which mixed 
as 1 : 15 each compound shown in let 308S" and Table 1 by the mole ratio was dropped on the filter 
paper. Ultraviolet rays were irradiated after desiccation, putting a place with a distance of 10cm on 10m 
conveyor for /, and passing this filter paper from the high-pressure mercury lamp of 3kw(s), the 
chromaticity before and behind UV irradiation was measured, and the color difference (deltaE*ab) by 
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the L*a*b* color coordinate system estimated that discoloration degree. The result is shown in Table 1. 
In addition, among Table 1-5, in a benzoin ether mold compound and a "benzophenone", a 
benzophenone mold compound + amine system radical accelerator and "DETX-S" show a thioxan ton 
mold compound + amine system radical accelerator, and "TPO" shows [ a "benzoin" ] an acyl phosphine 
oxide mold compound, respectively. 

[0029] Moreover, in this example, the above-mentioned color difference was searched for by the bottom 
type. 

[0030] Color difference deltaE*ab= [(deltaL*) 2+(deltaa*) 2+(deltab*) 2] 1/2 (however, the lightness- 
index difference according [ deltaL* ] to a L*a*b* color coordinate system, deltaa*, and deltab* show 
the difference of the chromaticness index by the L*a*b* color coordinate system, respectively.) 
[0031] 
[Table 1] 

^/iO^-ky hS 0 8S <5>X7V3fi) 





<OV4> 




DETX-S 


TPO 


£_« 






£_„ 




mm 


mm 


£_» 




62. 09 


83. 86 


62.97 


72. 59 


67.54 


79.64 


63.79 


83.27 


a* 


37.39 


4.5 


34.99 


20.01 


30,41 


9.37 


32.19 


3- 26 




14 51 


10. 66 


11.24 


11. 16 


10.67 


13.64 


14.4 


16. 8 


AE*ab 




39. 62963 




17. 80312 




24.45225 




34.94308 



[0032] It evaluated like the example 1 except having used the phthalocyanine system color "the 
Neozapon blue 807" as example 2 color. The result is shown in Table 2. 
[0033] 
[Table 2] 
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[0034] It evaluated like the example 1 except having used the cyanine system color "SWT-4R" as 
example 3 color. The result is shown in Table 3. 
[0035] 
Table 3] 

SWT - 4 R C^T-V*) 









DETX-S 


TPO 


mm 
















L" 


44.31 


54.7 


47.3 


56,86 


50.7 


58. 65 


4&8S 


52. 97 


a' 


51.61 


45. 52 


53. B 


41.26 


52. 73 


40. 59 


54. 56 


47.47 


b* 


0. 02 


1.54 


-5. 44 


-4>86 


-5. 17 


-3.64 


-(X83 


-0.98 


AE"ab 




12. 13881 




15.85874 




14. 59188 




8.228864 



[0036] It evaluated like the example 1 except having used the anthraquinone system color "OIL BLUE 
BA" as example 4 color. The result is shown in Table 4. 
[0037] 
[Table 4] 
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DETX-S 


TPO 


mm 
















L* 


62. 93 


82.85 


71.32 


75.13 


76. 93 


80 


68. 23 


83.51 


a* 


-3.78 


-2.6 


-5.52 


-5.89 


-7.84 


-a 37 


-2.81 


-0. 39 


b" 


-33.88 


4.56 


-22.73 


-9. 18 


-9.45 


-1. 06 


-20. 58 


14.2 


AE'ab 




43. 31088 




14. 08032 




9, 054165 




38. 06551 



[0038] It evaluated like the example 1 except having used the azo system color "the MDCETON first 
pink FR" as example 5 color. The result is shown in Table 5. 
[0039] 
[Table 5] 









DETX-S 


TPO 




&m 


am 








mm 




L* 


66. 44 


75. 04 


69. 82 


80.43 


75.4 


82. 94 


71.45 


84.12 


a - 


27. 95 


16.35 


' 24. 74 


9. 27 


17. 16 


6.31 


21.51 


4.73 


b* 


-2-15 


-fl. 91 


-2.23 


1. 52 


0.41 


4.31 


0.8 


1.19 


AE'ab 




14.49336 




19. 12996 




13.77622 




21.02973 



[0040] this invention constituent can demonstrate good fading thru/or decolorization nature, and 
especially deltaE*ab value can also acquire the big color difference or more of 30 so that clearly from 
the above result. 



[Translation done.] 
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